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T hese proceedings concern California's 10 million acres of oak woodlandsthe predominant vegetation type in the most inhabitable areas of the most populous and fastest-growing state in the nation. Oak woodlands encircle the Central Valley and extend southward along the coast to our border with Mexico. They occur in 54 of California's 58 counties, and 22 counties include at least 100,000 acres of oak woodlands. Since European settlement, the oak woodlands have been managed primarily for livestock production. Currently, about 80 percent are privately owned, and their primary use remains livestock production. But this enterprise is being threatened because greatly increased value has been placed on the woodlands within the past 20 years for esthetics, wildlife habitat, watershed functioning, maintenance of water quality, erosion and sediment control, outdoor recreation, and production of wood and specialty products.
During the first three quarters of this century, the primary change in extent and composition of oak woodlands was a result of conversion to rangeland and agricultural production. More than one million acres were thinned or cleared of oaks to enhance areas for grass production for livestock or to increase water yield. These practices may have been misguided. In the mid-1980's, residential development, which may fragment formerly contiguous woodlands, replaced rangeland conversion as the primary cause for loss of oak woodlands. Recent concern in coastal California has focused people's attention on the conversion of oak woodlands to vineyards. During the past several years, increased demand for wine grapes has driven up their value, resulting in unprecedented vineyard development. Demands on the oak-covered valleys and foothills are expected to continue-even to accelerate-as a result of demographic pressure and the social and economic needs of more than 30 million Californians. Population and economic expansion will continue to fuel concern for the well-being of the woodlands. This is the fourth in a series of statewide symposia to focus attention on oak woodlands. The first was held at Claremont, California, in 1979. Each symposium has attempted to synthesize the state of our knowledge at the time. The second symposium, convened in San Luis Obispo in 1986, focused on issues of oak regeneration and the potential effects of land use on the oak resource. That symposium served as a springboard for the newly formed University of California's Integrated Hardwood Range Management Program (IHRMP), charged with the mission of maintaining California's oak woodlands through applied research and public outreach and education. The third symposium, held in Davis in 1990, provided the latest knowledge on the inventory, ecology, uses, and management of oak woodlands. The potential effects of habitat fragmentation and the role of local policy and planning efforts in maintaining oak woodlands were new research and education directions emphasized at that symposium. Building on the past three symposia and continued development of research information and education programs, this-the 1996 symposiumhosted nearly twice the attendance as the first symposium and was held once again on the campus of California Polytechnic State University in San Luis Obispo.
Since the first symposium, we have made great advances in our understanding of the functioning of the woodland ecosystems and in developing sound management strategies for woodland owners and managers. But this important work is not done. California added 6 million people to its population during the 1980's. Further increases of 6 million per decade are projected well into the next century. Accompanying this phenomenal growth has been a substantial movement of the state's population from large metropolitan centers to formerly rural areas. As a result, challenges at the urban-wildland interface have been accelerating for years; these promise to be among the toughest issues that we must address in our future management of the woodlands.
Statewide, many groups and agencies are seeking solutions to the issues associated with oak woodlands. They face the challenge of maintaining the ecological values of the woodlands while maintaining the livelihood of the present owners and a way of life for California's residents. Several partnerships have developed in this process. The Integrated Hardwood Range Management Program (IHRMP) has worked directly with the California Department of Forestry and Fire Protection and the California Department of Fish and Game on research and education programs. Research funded by this partnership has produced more than 150 technical papers and 50 extension education leaflets. California Polytechnic State University, San Luis Obispo, has a long and productive history of work on oak woodlands, especially on oak distribution, growth, and yield. Its Natural Resources Management Department teaches the only course devoted to the ecology and management of oak woodlands in the western United States. Humboldt State University (Arcata, Calif.) has given attention to wildlife issues in oak woodlands and, recently, Chico State University (Chico, Calif.) began a geographic information systems (GIS) program on detecting change in oak woodlands. The California Oak Foundation assists people working to improve oak conservation policies; enables youth to become responsible stewards of California's oak woodlands; and has reported on financial burdens, such as estate taxes, that landowners and their heirs face in keeping rural land in the family through the generations. The USDA Forest Service's Pacific Southwest Research Station (PSW) has increased its emphasis on research into ecological relations in oak woodlands. Recently, the Station's Forest Fire Laboratory in Riverside, California, began a program to address the effects of wildfire and prescribed burning in oak woodland. All of these organizations have worked in partnership to produce workshops, symposia, meetings, and one-on-one contacts to increase the awareness of oak woodland values among landowners, land managers, and city and county planners. Continued attempts are needed to develop other partnerships that seek amicable solutions to issues arising over oak woodlands.
This symposium attempted through the plenary presentations to educate the public about the diverse views on oak woodlands that are represented by different groups and management agencies. Themes of the plenary papers emphasized the need for (1) developing partnerships to address common goals, rather than creating obstacles that lead to divisive viewpoints, (2) financial relief for woodland owners to protect their way of life and the public's interest, in return for assurances of long-term land use and stewardship, and (3) better science and education to demonstrate to the public the multiple values of the State's oak woodlands.
Technical sessions provided a forum for researchers, land managers, and land-use planners to share their latest research about oak woodland ecosystems in California. The technical papers, all critiqued by peers, are presented here in eight topical sections. In addition, 15 poster presentations are presented as summary papers and 11 others are presented in abstract form. Section I-Ecology and Regeneration. The 17 technical papers in this section deal with the role of oaks and associated plant species in nutrient cycling and factors that affect regeneration, including soil characteristics, shade, and herbivores. Several new lines of research are included. Section II-Restoration. This section emphasizes efforts to restore stands of oaks in areas from which they have been eliminated. It is clear that restoration Proceedings of a Symposium on Oak Woodlands: Ecology, Management, and Urban Interface Issues x has gone beyond research and experimentation to direct implementation. Information is included on restoration of Engelmann, blue, valley, black, and Oregon white oaks. Section III-Range and Livestock Relations. Seven papers discuss the influence of livestock grazing on ground squirrels, water quality in oak woodland riparian habitats, and the effects of season and intensity of grazing on erosion in intermittent streams. Section IV-Wildlife Habitat Relations and Habitat Fragmentation. Presenters of nine papers report results of studies on the ecology and management of oak woodland amphibians, reptiles, birds, and mammals. Some papers show that we are now entering a phase of controlled experiments on the effects of management practices on wildlife in the oak woodlands. Habitat fragmentation is a new and emerging research area in the oak woodlands, an area that will be markedly enhanced by advances in geographic information systems (GIS) and spatial statistics. Section V-Wood Products and Utilization. Four papers focus attention on the many uses of oak wood and oak woodlands: firewood, lumber, and specialty forest products, including cork from the introduced cork oak. Papers do not advocate the harvesting of large numbers of trees from the oak woodlands nor the need to investigate all woody materials as potential sources for wood products. The ultimate goal is to encourage sustainable use of the oak woodlands. Section VI-Urban Forestry Interface Issues. Five papers provide information on the effects of development on oak trees and oak woodlands and highlight the need for long-term monitoring to evaluate the success of mitigation efforts. Several spatial scales of planning are needed to preserve oaks and associated habitats at the urban-wildland interface. Section VII-Damaging Agents and Protection. Three technical papers provide information on wildfire, oak tree infection and disease, and the California Oak Disease and Arthropod (CODA) database. Since the last symposium, research has not emphasized the role of damaging agents, diseases, and insects on oaks, although this should not be interpreted as a lack of importance of these agents. Diseases are a major source of natural mortality among mature oaks. Insects, important as damaging agents, constitute the largest component of biological diversity in oak woodlands. Section VIII-Economics, Policy, and Planning. Five papers represent the diversity of planning, legislation, and value approaches to managing oak woodlands. One important message that emerged: through research and education, we can help our elected officials conserve oak woodlands. Work is under way to provide policy makers a tool to understand the effectiveness of policy decisions on the economic forces that are affecting oak woodlands.
Information presented at this symposium indicates that concerns about the status of oak woodlands and solutions to the challenges are not static. Instead, they have been and will continue to be driven by California's demographic, economic, social, and political events, and by our understanding of the ecology of oak woodland ecosystems. We are presently less concerned about regeneration of blue oaks than we were in 1979, at the first oak symposium. We have developed regeneration techniques to apply where human intervention is needed. We also have realized that the apparently low level of regeneration by blue oaks in some areas may be in accord with nature's strategy to maintain this species. The same cannot be said about the state of valley oak regeneration, however. We now know much about what constitutes good habitat for wildlife species that use oak woodlands, but we know less about where and how much of that habitat is needed to sustain the ecological system and maintain its full spectrum of biological diversity. We are more concerned today about residential intrusion into oak woodlands and associated habitat fragmentation, and the degradation of economic, esthetic, and ecological values. The recent increase in conversion of oak rangelands to vineyards, driven by the increasing value of wine grapes, brings new challenges for the maintenance of wildlife populations, soil stability, riparian integrity, and watershed functioning. This shift in the use of oak woodlands again calls for developing new partnerships, information, and applications for minimizing and mitigating environmental degradation.
What does the future hold for California's oak woodlands? To paraphrase the views of Dan Walters, who presented the closing address for the symposium: The great story of California today is the explosion of the state's population, accompanied by the shift of population from coastal metropolitan areas into formerly rural areas-especially oak woodlands. Newcomers want roads, schools, housing, shopping centers, and water. Ironically, the impetus for this movement is to escape the crush of metropolitan life, but the newcomers then want to reestablish in their new surroundings the selfsame conditions they sought to escape. How can oak trees compete with these needs and demands? And will decision makers ever face up to the population pressures that created the threats to California's ancient oaks in the first place?
One fact seems abundantly clear to us. The economic, social, political, and natural resource issues addressed in this symposium, and the three that preceded it, will not disappear soon. We are making progress, but much remains to be done.
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